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Abstract  
 
Biological or ecological corridors have recently been sought out as a solution to biodiversity 
loss due to habitat fragmentation.  In eastern Mexico, the Mexican and German governments 
are collaborating to connect fragmented landscapes and Natural Protected Areas (NPAs) over 
five states across a Madrean Pine-Oak biodiversity hotspot through the implementation of the 
Ecological Corridor of the Sierra Madre Oriental (CESMO).  One of the ways the CESMO is 
accomplishing its conservation goals is by extending environmental programs that are 
currently in place within NPAs to other areas within the corridor, but outside of NPA 
borders.  However, the success of the corridor can easily be undermined if the government 
and international conservation managers lack information about people’s attitudes and 
satisfaction levels with current environmental programs that are already in place in the NPAs.  
Without an evaluation of the public perception of these programs, the CESMO could 
potentially be relying on unsuccessful programs to fulfill its goals.   
 This thesis evaluates stakeholder perceptions of success and satisfaction of six local 
environmental programs in one municipality within an NPA of the CESMO.  Semi-structured 
verbal interviews were conducted with three different groups of stakeholders: environmental 
program participants, program managers, and local leaders. Results indicate that more than 
half of the participants are satisfied with the environmental programs and believe these 
programs are successful because they meet program goals as well as their personal 
expectations.  The participants and program managers who were not satisfied with these 
programs attributed their lack of success to a lack of program evaluation, poor planning, lack 
of participant motivation, conflict of interest among program managers and possible 
participants, small program reach, and program length being too short.  Policy 
recommendations for the NPA are twofold.  First, extend program cycles to allow for better 
program planning and include an output and outcomes based evaluation system.  Second, the 
programs should be sufficiently flexible so they can address the specific wants and needs of 
each community to improve participant motivation and lessen conflicts of interest.  Third, for 
the CESMO as a whole to address these issues, more bottom-up land management practices 
should be considered that focus more on community involvement throughout the entire land 
management process. 
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Executive Summary 
 
Over the past 50 years, a range of drivers – from anthropogenic land use change to over-
exploitation of natural resources – have caused biodiversity loss globally.  High degrees of 
biodiversity loss negatively impacts environmental processes and services, many of which 
humans rely on or benefit from such as clean air, clean water, and crop pollination.  While 
responses such as Natural Protected Areas (NPAs), designated areas managed for 
conservation purposes, can be effective, NPA management plans rarely include local 
community input, and by design, result in small fragmented protected parcels surrounded by 
development. 
Biological or ecological corridors have recently been sought out as a solution to the 
fragmented protected landscape left by NPAs.  Corridors facilitate the safe passage for 
species between NPAs and previously connected populations via physical land connections, 
or “corridors” to perpetuate gene flow.  The creation of corridors means, however, that 
communities and municipal governments that fall within the newly specified area must alter 
their land use practices. To regulate and incentivize change, governments extend 
environmental programs that are offered in the NPAs into to the corridor zone. 
In eastern Mexico, the Mexican and German governments are collaborating to 
implement the Ecological Corridor of the Sierra Madre Oriental (CESMO) over five states 
across a Madrean Pine-Oak biodiversity hotspot.  The goals of the CESMO are to foster 
relationships and a consensus between stakeholders, the different levels of government, and 
civil society, to adopt sustainable ways of life.  The main idea is that this approach will allow 
the corridor to generate ecological, social, cultural, and economic benefits within its 
boundaries, as well as in the surrounding areas. 
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One of the ways the CESMO is accomplishing its’ goals is by extending 
environmental programs that are currently in place within NPAs to other areas within the 
corridor, but outside of NPA borders.  These programs can range from reforestation 
programs, to forest fire prevention program, to wild maiz conservation programs, and can be 
managed by different levels of government.  However, the success of the corridor can easily 
be undermined if the government and international conservation managers lack information 
about people’s attitudes and satisfaction levels with current environmental programs that are 
already in place in the NPAs.  Without an evaluation of the public perception of these 
programs, the CESMO could potentially be relying on unsuccessful programs to fulfill their 
goals.   
This thesis evaluates stakeholder perceptions of success and satisfaction of local 
environmental programs in the municipality of Landa de Matamoros, Querétaro, Mexico.  
The specific municipality was chosen because it lies within the Sierra Gorda Biosphere 
Reserve (RBSG), an NPA within the CESMO, it has pre-existing environmental programs to 
examine, and I lived there for three years and gained the people’s trust.  The municipality 
resembles the structure of a U.S. county, and is comprised of mostly small, rural 
communities, with a total of 21,000 people.  Approximately 17,000 people are living in 
poverty, 5,000 in extreme poverty, and only 60% of inhabitants have a job.  Remittances 
from family members in the U.S. are high, reaching over 13.6 million USD in 2015 alone 
transferred just to the municipality of Landa de Matamoros. 
Semi-structured verbal interviews were conducted with three different groups of 
stakeholders: environmental program participants, program managers, and local leaders.  A 
total of 29 interviews were conducted in 10 different communities within the municipality of 
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Landa de Matamoros and one community outside of the county where the headquarters of the 
government branches in charge of the programs are located. Of the 29 interviews, 18 were 
with program participants, five were with program managers, and six were with local leaders.  
The participants answered questions about the goals, benefits, success, and satisfaction levels 
of the program they participated in and program managers answered similar questions along 
with background questions about the programs.  The local leaders were asked about their 
perceptions on benefits, strengths, and weaknesses of the environmental programs they had 
witnessed. 
Six local environmental programs were examined.  The only state sponsored program 
is the Sustainable Natural Resource Program which provides reforestation and soil erosion 
prevention projects and is implemented by the Secretariat of Agriculture Development 
(SEDEA).  The National Commission for Natural Protected Areas (CONANP) is a federal 
branch that employs three programs in the municipality: the Conservation Program for 
Sustainable Development (PROCODES) which has projects from wood saving stoves to 
providing technical training, the Temporary Employment Program (PET) which targets low-
income families with projects such as community fire-breaks, and the Maiz Criollo 
Conservation Program (PROMAC), a program to conserve indigenous maiz (corn) breeds.  
The National Forestry Commission (CONAFOR) is a different federal branch that has two 
programs in the municipality: a Payment for Ecosystem Services (PSA) program, and a 
Forest Restauration and Productive Reconversion program which consists of reforestation 
and soil erosion prevention techniques. 
The results of the interviews showed that almost half of the participants participated 
in the programs because of the economic benefit they would gain.  When asked about the 
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benefits the municipality gains from the programs, the highest number of people for each 
stakeholder group belonged to the economic and environmental benefits categories.  This 
information shows that economic incentives are a very important tool when implementing 
environmental programs, especially in an impoverished location.  
Results indicate that 61% of the participants are satisfied and 67% think the programs 
are successful because they meet program goals as well as their personal expectations.  
However, the participants and program managers who were not satisfied or didn’t think the 
programs were successful highlighted several problems with the programs.  Participants 
complained about issues such as poor planning, lack of motivation, lack of follow up on the 
project, and not receiving enough money.  Program managers also mentioned the fact that 
some of the programs were poorly planned, and that they could be made more efficient by 
taking out some of the unnecessary steps.  Local leaders highlighted problems such as 
conflicts of interest such as reforestation programs in a community that only wants to harvest 
wood, small program reach, lack of environmental education, lack of proper evaluation, and 
program length being too short.   
The general consensus is that the local people appreciate the short-term economic 
opportunities offered by these programs, take advantage of them when they know they exist, 
and eagerly request more opportunities.  However, environmental benefits are not always 
recognized by the participants, and all parties involved see how flawed the programs can be.  
These flaws can majorly hinder the long-term goals of the programs, and possibly void them 
completely in some cases. 
Policy recommendations for the RBSG, the NPA, are twofold.  First, extend program 
cycles to allow for better program planning and include an output and outcomes based 
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evaluation system.  Pre and post- tests can be implemented, along with other monitoring and 
evaluation tools, to see if the program impacted any change in attitudes, actions, and 
perceptions.  An extended program cycle could also allow more time for follow-up activities 
and environmental education as well.   
The second policy recommendation for the RBSG is to allow for more flexibility 
within the programs to be able to tailor them to the specific wants and needs of each 
community.  Currently, state and federal programs have to be implemented in the same way 
throughout the state or country whether it’s in an agriculture heavy zone, or an indigenous 
zone.  Allowing the program managers the flexibility to slightly alter each program to better 
fit the community to which it is being applied can improve participant motivation, lessen 
conflicts of interest, and make the whole program more efficient.   
The policy recommendation for the CESMO is to consider more bottom-up land 
management practices that focus more on community involvement throughout the entire land 
management process.  Since the CESMO covers a lot of multi-use territory including 
agriculture, mining, and conservation land, and a wide array of stakeholders, the landscape 
approach should be considered as an alternative.  The landscape approach to land 
management directly involves communities in the decision making processes and maps out 
clear principles to increase the chance of success.  It could mitigate many of the problems 
brought up in the interviews such as the poor planning of certain projects, lack of motivation 
and interest among participants, and conflicts of interest. 
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Chapter One- Introduction 
Over the past 50 years, a range of drivers from anthropogenic land use change, to over-
exploitation of natural resources have been leading causes of global biodiversity loss (IUCN, 
2010).  Mexico has not escaped these pressures, experiencing significant habitat 
fragmentation and consequently, species loss1. (Baena & Halffter, 2008). Since Mexico is 
home to an estimated 10-12% of the species of the world, biodiversity decline has national 
and international significance (Baena & Halffter, 2008). Within the country, such high 
degrees of biodiversity loss negatively impacts environmental processes and services that are 
crucial for clean air, clean water, and crop pollination (Baena & Halffter, 2008).  
One solution promoted by conservationists to slow or reverse declining biodiversity, 
is to protect ecosystems and their species through the creation of Natural Protected Areas 
(NPAs).  NPAs are designated areas that are managed for conservation purposes (Convention 
on Biological Diversity, 2016).  Research suggests that NPAs can have a positive effect by 
reducing habitat loss and other threats, and some even argue it to be the best tested approach 
to conservation (Brooks, Wright, & Sheil, 2009). 
However, the NPA model is a top-down approach, and as a solution to biodiversity 
loss poses a set of social as well as ecological challenges.  In many cases, local communities 
lose land or access to important natural resources through the implementation of an NPA.  
Buffer areas surrounding the protected area can become degraded through an increase in 
harmful activity just outside the borders (Lele, Wilshousen, Brockington, Seidler, & Bawa, 
2010). Communities, resentful of their loss of access, can ignore NPA rules (Lele, 
                                                 
1 Mexico already has 84 confirmed species that are extinct, locally extirpated, meaning they are extinct from 
Mexico, but still exist in other countries, or virtually extirpated, meaning they no longer exist in the wild, live 
only in captivity, and have no hopes of successfully being reintroduced into the wild (Baena & Halffter, 2008). 
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Wilshousen, Brockington, Seidler, & Bawa, 2010). Finally, because of political borders and 
limited resources, mainly available land and money, NPAs are often small, scattered 
throughout a country, and surrounded by developed land (Bennett, 2003).  This creates a 
fragmented system of small, often isolated pockets of conservation that do not necessarily 
meet the needs of all the species involved.  
To address this last issue, biological and ecological corridors have been used as a 
conservation strategy to connect fragmented NPAs to prevent habitat loss, conserve 
biodiversity, and in many cases to prevent extinction (Rosenberg, Noon, & Meslow, 1997).  
Corridors achieve this by facilitating the safe passage for species between previously 
connected populations via physical land connections, or “corridors” to perpetuate gene flow 
(Rosenberg et al., 1997).  The creation of corridors means, however, that communities and 
municipal governments that fall within the newly specified area must alter their land use 
practices. To regulate and incentivize change, in many cases governments extend paid 
environmental programs that are offered in the NPAs into to the corridor zone.   
This thesis examines the potential role that these state and federal environmental 
programs could play in supporting the Ecological Corridor of the Sierra Madre Oriental 
(CESMO) in Mexico.  The CESMO, designated in 2012- 2016, stretches across 5 states in 
eastern Mexico. The success of the corridor can easily be undermined if the government and 
international conservation managers lack information about people’s attitudes and 
satisfaction levels with current environmental programs that are already in place in the area 
that falls within the corridor. Without an evaluation of the public perception of these 
programs, the CESMO could potentially be relying on unsuccessful programs to fulfill their 
goals.   
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The analysis of the perceptions of environmental programs is part of a new movement 
in conservation science and management that focuses on stakeholder engagement (Pérez-
Campuzano, Avila-Foucat, & Perevochtchikova, 2016). This thesis contributes to this work 
by analyzing a range of key stakeholders across 6 environmental programs in the 
municipality of Landa de Matamoros, Querétaro, Mexico. This municipality, located in 
eastern Mexico, falls within the CESMO and has a NPA biosphere reserve within its 
jurisdiction. The thesis asks what is the satisfaction level and perceived success of the 
environmental programs that have been implemented within the municipality from the 
perspective of small holder participants, local municipal authorities and state and federal 
environmental mangers.   
To address this question, I reviewed primary and secondary documents to gather 
background information on ecological corridors, environmental programs, and stakeholder 
perceptions of environmental programs.  While serving in the Peace Corps in the area, I 
conducted semi-structured interviews over a period of eight months targeted at three 
stakeholder groups: environmental program participants, program managers, and relevant 
political leaders.  Using these methods, this thesis finds that while over half of the 
participants are satisfied and find the programs successful, all three groups of stakeholders 
highlighted opportunities for improvement.  
 This thesis takes a snapshot of federally and state funded environmental programs in 
one specific rural location and identifies a set of factors that influence the stakeholder 
perceptions identified above, and the factors that shape success or gaps in those programs. 
Lessons learned from this research can be extrapolated and applied to other areas within the 
borders of the CESMO.  These factors include environmental programs with economic 
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incentive, long cycles, program evaluation, and flexibility to tailor programs to each 
community. 
The thesis is structured as follows.  Chapter Two presents a review of the literature 
assessing the drivers and solutions to biodiversity loss, NPAs, biological and ecological 
corridors, and stakeholder perception of environmental programs.  Chapter Three is a 
background chapter that lays out the larger project of the CESMO within which the thesis is 
set, and then turns to an ecological, socio-economic and political assessment of Landa de 
Matamoros which is the site of the thesis research. Chapter Four presents the methods, results 
of the study containing the perceived success and satisfaction levels of stakeholders, and an 
analysis of the results.  Chapter Five offers policy recommendations for the environmental 
programs of Landa de Matamoros as well as for the CESMO in general. 
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Chapter Two- Literature Review 
 
This chapter briefly reviews the literature reviews on biodiversity loss and conservation 
models such as NPAs and biosphere reserves and the debates over the often contentious 
relationship of communities to these spaces and conservation goals. It includes a discussion 
within the literature on what factors lead to success or failure of NPAs to achieve their stated 
goals as well as new solutions to these problems within conservation circles.  The chapter 
tracks shifts within conservation management, from the top down model, to more inclusive 
co-management strategies to the more recent focus on conservation within working 
landscapes. In addition, the chapter touches on the rationale and debates over biological 
corridors. Finally, it concludes with emerging work on perception and stakeholder 
engagement in supporting or undermining environmental programs that support biodiversity 
conservation.   
 
Biodiversity Loss and NPAs 
 
The 1992 Convention on Biological Diversity that emerged from the United Nations 
Conference on Environmental Development (Rio Summit) formally recognized the 
importance and value of biodiversity for the well-being of humans, mainly in the form of 
ecosystem services (Cardinale et. al, 2012).  Ecosystems services are benefits in the form of 
tangible goods and non-tangible services that humans receive, either directly or indirectly, 
from the ecosystem (Alcamo et al., 2003).  They can be separated into four distinct 
categories: provisional services such as food, fiber, and fuel, regulating services including 
climate regulation, water purification, and pollination, cultural services such as recreation 
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and ecotourism, education, and cultural heritage, and supporting services like nutrient cycling 
and soil formation which support the other ecosystem services (Alcamo et al., 2003).  
Correlations have been found between biodiversity and ecosystem services showing 
that higher levels of biodiversity are associated with improved ecosystem services (Cardinale 
et. al, 2012).  An example of this is that in areas of higher biodiversity there is greater 
production or higher yields in areas such a food crops, more stability, and increased longevity 
of the ecosystem service production (Cardinale et. al, 2012; Díaz, Fargione, Chapin, & 
Tilman, 2006).  Biodiversity loss, however, can decrease the efficiency of ecosystem services 
such as nutrient cycling (Cardinale et al., 2012).  Thus, if the goal is to preserve the 
ecosystem services that humans depend on, biodiversity first needs to be protected (Díaz et 
al., 2006). 
To protect and preserve biodiversity and consequently ecosystems services, NPAs, or 
protected areas (PAs), are a common conservation tool for national governments.  The 
Convention on Biological Diversity (CBD) (2016) defines an NPA as a “geographically 
defined area which is designated or regulated and managed to achieve specific conservation 
objectives”.  Because the term is so broad, the International Union for the Conservation of 
Nature (IUCN) has broken down NPAs into six categories based on their management 
objectives (IUCN, 2017).   
On one end of the spectrum, conservation of pristine-like ecosystems and species 
occurs through the strict management of minimal human interaction in a category called a 
“strict nature reserve” where human interaction is primarily allowed for scientific research 
(IUCN, 2017).  On the other end of the spectrum is a more human-inclusive category 
“protected area with sustainable use of natural resources” where the objective is to conserve 
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ecosystems and natural resources that have already had some human impact by promoting 
conservation that is compatible with economic and social dimensions (IUCN, 2017).  In 
Mexico alone, there are 400 NPAs in this category comprising mainly of biosphere reserves 
and voluntary conservation areas (Protected Planet, 2017). 
In 1971, biosphere reserves were chosen as the launch pad for the United Nations 
Educational, Scientific, and Cultural Organization’s (UNESCO) Man and the Biosphere 
Program (MAB), a program that aims to create a science-based approach for improving the 
relationship between humans and the environment (UNESCO, 2017b). From MAB came the 
delineation of the three basic functions of a biosphere reserve: to support biodiversity 
conservation, to balance the sustainable co-existence between the ecosystems in the reserve 
and the people who depend on them for their livelihood, and to provide field sites for 
research to take place (Batisse, 1997).  Not until the Seville International Conference on 
Biosphere Reserves in 1995 was the idea of sustainability first integrated into the biosphere 
reserve plan (Stoll-Kleemann & Welp, 2008). 
Analysts have begun to assess the impact of biosphere reserves, and all types of 
NPAs by examining conservation indicators such as hectares under conservation, and rates of 
deforestation in and around NPAs (Figueroa & Sanchez-Cordero, 2008; Nagendra, 2008; 
Naughten-Traves, Holland, & Brandon, 2005).  In NPAs, success can also be shown through 
direct biodiversity conservation measurements.  For example, NPAs and similar conservation 
efforts have been credited with slowing global bird extinction rates from predicted extinction 
rates over the past century (Rodrigues, 2006). 
To help bring about these successful changes, NPAs often use a combination of 
enforcing rules and regulations and economic incentives, usually in the form of 
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environmental programs.  Researchers have found economic incentives more effective at 
motivating people toward conservation than being reprimanded by rules and regulations 
(Anderson & Jenkins, 2006).  The classic approaches to environmental programs have often 
been grouped into the categories of direct strategies or indirect strategies for conservation 
(Garcia-Amado, Perez, & Garcia, 2013).  Direct strategies are programs like Payment for 
Environmental Services (PES) that directly link the local communities to the market of those 
who are willing to pay for conservation, while indirect programs, such as providing financial 
subsidies for land reforested, do not (Garcia-Amado et al., 2013; Lele, Wilshousen, 
Brockington, Seidler, & Bawa, 2010).    
While many hail NPAs as the best solution to the biodiversity loss problem, some 
analysts argue that the NPA model is inherently problematic.  Early NPA practices were top 
down and tended to view the people that had once lived within the boundaries of the NPA or 
directly around it as obstacles to effective conservation (Crawhall, 2015).  Communities who 
relied on natural resources for their livelihood were automatically seen as unqualified to 
manage the land and also having a conflict of interest with the conservation of those natural 
resources (Crawhall, 2015).  Some scholars and conservation managers argued that excluding 
people and communities from the NPA design, especially those living in the area before it 
was declared an NPA, was not a successful way to manage the area (Crawhall, 2015).   
The 1992 Rio Summit sparked a new wave of thinking and an intense push among 
international scientists, NGOs, and governments to include a participatory approach in 
conservation management (Reed, 2008).  According to a global survey taken in 2006 by 
biosphere reserve managers, participation factors were believed to be of the utmost 
importance (Stoll-Kleemann & Welp, 2008).  Environmental education was ranked as the 
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most important factor, collaboration with local authorities was the second most important, 
and community participation was the sixth most important factor out of 27 factors (Stoll-
Kleemann & Welp, 2008).   The reasoning behind the importance of participatory approaches 
are threefold: one is to allow stakeholders to get involved in decisions that affect their lives, 
two is because the reserve will work more effectively if all major actors are in agreement, 
and the third reason is to increase the quality of management with different points of view 
and different knowledge (Stoll-Kleemann & Welp, 2008). 
In some cases a lack of community involvement, along with other conflicts, has 
fostered negative environmental attitudes, especially towards NPAs.  Bonaitu, Carrus, 
Martorella, and Bonnes (2002) highlight that these negative attitudes often result when a 
national level entity decides to implement an NPA instead of a local entity, and/or when there 
is a perceived conflict of interest over the natural resources.  The same study also 
acknowledges that local people living in or near the NPAs generally have more negative 
feelings towards NPAs than non-local people, and that there are social subsets within the 
“local” category that also have varying degrees of negative feelings towards NPAs  (Bonaitu 
et al., 2002).  
Aside from the community vs. conservation conflict, another problem plaguing the 
NPA system is the ecosystem fragmentation inherent in their implementation.  While the area 
inside of an NPA is protected, increasing anthropogenic land use changes such as agriculture, 
logging, mining, and residential development occur outside of the NPAs leading to 
fragmentation and habitat loss (Hilty, Lidicker Jr, & Merenlender, 2006).  What is left are 
isolated “islands” of protected areas that are even more sensitive to the adjacent land 
surrounding them, which could threaten the NPA with anything from invasive species to 
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poaching and pollution (Hilty et al., 2006).  Many scientists agree that maintaining small 
populations of species in the relatively small and potentially unsuitable NPAs is not a 
sustainable option (Hilty et al., 2006). 
Possible Solutions 
 Over the past decade, the concept of landscape approach/ working landscapes/ 
agriculture conservation models have gained increasing attention (Sayer et al., 2013).  A 
landscape approach “seek(s) to provide tools and concepts for allocating and managing land 
to achieve social, economic, and environmental objectives in areas where agriculture, 
mining, and other productive land uses compete with environmental and biodiversity goals” 
(Sayer et al., 2013).  Recent attention to the landscape approach is due to growing societal 
concerns about the conflict of the tradeoffs between environmental conservation and 
development (Sayer et al., 2013).  
Biological and economic models have now been created to help find the most 
efficient balance between conservation and productive land uses (Polasky, Nelson, Lonsdorf, 
Fackler, & Starfield, 2005).  Polasky et. al (2005) used these biological and economic models 
to discover that through careful land planning, many conservation objectives can be 
completed with little economic loss.  The authors also determined that with this model, the 
estimated conflict between using land for conservation and for development, or economic 
returns, is significantly less than estimated in previous models (Polasky et. al, 2005). 
Sayer et al. (2013) have identified 10 principles which should be considered when 
developing the landscape approach.  The first principle, continual learning and adaptive 
management, focuses on the fact that landscapes are dynamic and constantly changing (Sayer 
et al., 2013).  To make the most out of the landscape approach, information and outcomes 
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must be constantly gathered and incorporated into decision-making processes (Sayer et al., 
2013).  Another principle stresses the importance of the awareness of how outcomes are 
influenced on multiple scales by processes, policies, and issues (Sayer et al., 2013).  
Understanding these multiscale interactions can help improve the efficiency of the land 
management (Sayer et al., 2013). 
One of the most basic principles to the landscape approach, which was previously 
mentioned, is understanding the multifunctional component to the land (Sayer et al., 2013).  
This means understanding tradeoffs of different landscapes with regards to physical space, 
ecosystem health, and stakeholder consideration (Sayer et al., 2013).  The final principle 
highlighted here2 is to include many and diverse stakeholders in the decision-making process 
(Sayer et al., 2013).  To develop fair and just solutions there needs to be open communication 
between all possible groups of stakeholders (Sayer et al., 2013). 
 
Biological and Ecological Corridors  
 
The most widely proposed solution to help mend the fragmented system that NPAs leave 
behind are biological or ecological corridors.  Anderson and Jenkins (2006) define a 
biological or ecological corridor as a corridor “designed primarily to maintain or restore 
ecological services upon which biodiversity conservation depends, such as maintenance or 
restoration of soil or water quality.” (p.18).  These large scale projects cover hundreds to 
thousands of square kilometers and take more of a landscape encompassing approach as 
                                                 
2 Other principles not expanded upon in this thesis include: building trust among stakeholders, 
transparency and negotiation in planning the use of the landscape, being clear on rights and responsibilities of 
those involved, easy and participative monitoring progress, recognizing threats and vulnerabilities to increase 
resilience, and strengthened stakeholder capacity to participate throughout the entire process (Sayer et al., 
2013). 
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opposed to a linear, direct connection between fragmented land (Anderson & Jenkins, 2006).  
More specifically, the term “corridor” has multiple interpretations in the literature including 
habitat, a greenbelt or buffer, biogeographic landbridge, underpasses and tunnels, or as most 
often defined, pieces of land intended to connect and facilitate species movement between 
habitats (Simberloff, Farr, Cox, & Mehlman, 1992). 
 The main goals of a biological corridor are to protect habitats and travel routes for 
resource access, mate access and migrations (Hilty et al., 2006).  Biological corridors target 
specific areas where travel routes have been fragmented by anthropologic activity, and try to 
restore organism movement between isolated populations (Chetkiewiez, St. Clair, & Boyce, 
2006). This protection not only enhances species’ survival in their own habitat, but it allows 
them to move safely across the land to reach other habitats, water, a food source, a mate, or 
to migrate (Hilty et al., 2006).    
The scientific rationale for biological and ecological corridors is characterized by 
three different concepts: the equilibrium theory of island biogeography, the metapopulation 
theory, and principles of landscape ecology (Anderson & Jenkins, 2006).  The equilibrium 
theory of island biogeography proposed by MacArthur and Wilson (1967) draws from the 
idea that the larger and closer an island is to the mainland, the more species it will have, 
compared to islands that are smaller and farther away from mainland. The reasoning behind 
this observation is that the distance from the mainland affects the immigration rate, the father 
away, the slower the immigration rate, and the size of the island, the smaller the island, the 
less habitat there is for species, determines the extinction rate (MacArthur & Wilson, 1967).  
They argue that this can be applied to terrestrial parcels of isolated habitats (Anderson & 
Jenkins, 2006).  A difference when applying this theory to terrestrial “islands” or isolated 
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habitat parcels, is that a physical corridor connecting these isolated parcels can be 
implemented to reduce the time and risk it takes for species to immigrate and establish or 
replace itself in a habitat (Anderson & Jenkins, 2006).  Because these terrestrial “islands” 
clearly do not function the same as true islands, they are more susceptible to their 
surroundings such as fires, invasive species and other drivers (Anderson & Jenkins, 2006).  
 To help substantiate the biological corridor concept is the metapopulation theory, 
which supports the concept on a species level.  The theory suggests that metapopulations, or 
smaller local populations that are separated physically but still interact with each other, help 
supply failing populations, recolonize in places where previous populations have failed, and 
colonize new habitats (Anderson & Jenkins, 2006).  However, the safe movement among 
these populations is necessary.  Fahrig and Merriam (1994) observed that extinction of 
populations in fragmented areas was very common and that recolonization of these habitats is 
crucial for the population’s survival.  Stability and survival of the species depends upon a 
safe passage across the landscape in between populations, or ideally, a biological corridor 
(Bennett, 2003). 
 While metapopulation theory can explain why corridors are necessary on a species 
level, the framework for landscape ecology supports the biological corridor concept on a 
larger scale (Anderson & Jenkins, 2006).   The landscape ecology concept examines the big 
picture.  It takes a systematic approach to how the components of landscapes, or the physical 
terrain, affect species and ecosystem processes, while arguing that to understand one piece of 
the system (one fragmented piece of land) you have to examine all of the pieces to which it is 
connected (Anderson & Jenkins, 2006).  Looking through the lens of landscape ecology, the 
functions of the landscape can be used to justify the biological corridor concept.  These 
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functions include the physical corridor terrain acting as a conduit for natural resources and 
organisms to pass from one fragment to the next, acting as a habitat, acting as a barrier or a 
filter for unwanted organisms such as invasive species, and acting as a genetic population 
source or sink to promote genetic diversity among populations of organisms in different 
locations (Anderson & Jenkins, 2006). 
To prevent detrimental activities from occurring within the biological corridor, 
environmental programs and regulations from NPAs within the delineated biological corridor 
area are often extended to the rest of the corridor (West, Cairns, & Schultz, 2016).  Programs 
such as payments for ecosystem services have yielded promising results in halting 
deforestation, retaining forest cover, and even increasing forest cover in certain biological 
corridors (Morse et al., 2009).  One example on how to incorporate NPA programs 
throughout an entire corridor is highlighted in the Alexander Skutch Biological Corridor in 
Costa Rica.  This specific Costa Rican corridor is part of the larger, more commonly known 
and often criticized Mesoamerican Biological Corridor which connects Mexico and Panama 
(Daugherty, 2005).  Created in 2004, this corridor uses a multifaceted approach to extend 
NPA programs throughout the corridor by including collaboration between the private, 
academic, and community sectors, and environmental programs. These types of partnerships 
include collaboration on research, local community participation in decision-making, and 
marketing green products (Daugherty, 2005).  The corridor, however, still lacks evaluation to 
determine its success (Daugherty, 2005). 
Creating and maintaining a corridor, however, presents a set of political and socio-
economic barriers.  Anderson and Jenkins (2006) identify five major obstacles to 
implementing a biological corridor.  The first major obstacle is “threats to biodiversity” such 
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as land fragmentation caused by population growth and new infrastructure (Anderson & 
Jenkins, 2006).  The second obstacle is “lack of understanding, awareness, or concern” on the 
part of the stakeholders and the general public as to the necessity and importance of a 
biological corridor (Anderson & Jenkins, 2006).  The third obstacle is “resistance to 
decreased resource use and control” which is when private landowners and sometimes even 
the government, object to giving up land use rights (Anderson & Jenkins, 2006).  The fourth 
obstacle is “corridor cost” because the actual cost of corridors is hard to measure, and can be 
expensive (Anderson & Jenkins, 2006).  The fifth obstacle is the “uncertainty and complexity 
of implementing a corridor” due to the fact that there is still little evidence that it is a 
successful model (Anderson & Jenkins, 2006).   
The authors offer three ways to overcome these objectives.  The first is by defining 
leadership and getting motivated leaders onboard, preferably local leaders, so other 
stakeholders will get on board with the corridor idea (Anderson & Jenkins, 2006).  The 
second is by involving institutions and coalitions so that they can be a driving force for the 
corridor (Anderson & Jenkins, 2006). The third is by broadening public support, especially 
that of stakeholders, and reducing resistance to the idea of a corridor by linking the threats to 
not having a corridor, such as declines in drinking water supply, or threats to culture and 
lifestyle (Anderson & Jenkins, 2006).  
 
Stakeholder Perception and Conservation  
 
Within the literature there is a growing subset of scholars interested in understanding the 
perception of stakeholders involved in environmental programs (Mani-Peres, Xavier, Santos, 
& Turra, 2016).  Perception theory is rooted in work on cognitive theories across many 
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disciplines including anthropology, psychology, and sociology, and was applied to the 
environmental realm in the 1970s (Whyte, 1977).  Recently, the rise in stakeholder analysis 
has become increasing important in project evaluation, both in the developed and developing 
world.  Both sets of research argue that stakeholder perceptions can be valuable information 
for successful and sustainable project management (Mani-Peres et. al, 2016; Whyte, 1977).   
Whyte (1977) studied environmental perceptions to support UNESCO’s Man and the 
Biosphere program (MAB).  The author describes environmental perception as: 
A perception approach to man-environment relations recognizes that for each 
objective element and relationship in the biosphere, there are many perceived 
elements and relationships as seen and understood by different people and at different 
times and places. Man reaches decisions and takes action within the framework of his 
perceived sets of elements and links rather than any externally defined “objective 
set”. (Whyte, 1977) 
 
Studying environmental perception can allow researchers to get an internal view of the 
situation to compliment the traditional external information derived from the scientific 
approach (Whyte, 1977). 
 There are five goals when using environmental perception as a tool to improve 
conservation management and lessen conflicts of interest (Whyte, 1977).  The first goal is to 
combine the internal stakeholder views gathered from environmental perception studies with 
external views from scientific conservation studies to find the right balance of sustainable 
natural resource use (Whyte, 1977).  The second goal is to increase understanding among all 
stakeholders and parties involved in the conservation management area (Whyte, 1977).    The 
third goal is to support inclusion of local stakeholders in development and planning to bring 
about more effective and realistic change (Whyte, 1977).  The fourth goal aims to support the 
preservation of traditional perceptions, knowledge, and traditions (Whyte, 1977).   The final 
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goal is that environmental perception acts as an educational tool and can be used as an agent 
change to help alter environmental attitudes in a positive manner (Whyte, 1977).   
More recently, environmental perception has been studied in response to a push in the 
direction of grassroots participatory approaches to conservation.  Pérez-Campuzano, Avila-
Foucat, and Perevochtchikova (2016) studied beneficiary’s perceptions of three 
environmental programs in place in the outskirts of Mexico City: payment for ecosystem 
programs, management units for conservation and sustainable use of wildlife (UMAs), and 
Communitarian Funds for Rural Sustainable Development Program.  The results of their 
study highlighted that the beneficiaries perceived an overall positive impact of the programs 
on local conservation, but brought to light many important issues such as too much 
paperwork, lack of evaluations of the actual environmental impacts of the programs, and 
conflicts arising when the program rules not clear (Pérez-Campuzano et al., 2016).  Overall 
the authors recommended that the information from the perceptions of the beneficiaries be 
used to help improve the efficiency of the programs as well as general urban and 
environmental planning within the city (Pérez-Campuzano et al., 2016).  
 In a different case study in the Purépecha region in central Mexico, the authors 
examined the opinions of people involved in implementing wood-saving stoves on behalf of 
an NGO project in rural Mexico (Troncoso, Castillo, Merino, Lazos, & Masera, 2011).  One 
of the big problems that the people implementing the stoves perceived was that there was too 
much pressure from the NGO to fulfill the 1,500 stove quota in three years and implementers 
had to convince community members to try the stoves (Troncoso et al., 2011).  When the 
project began, community members felt no need to change their cooking habits, and were 
weary to try the new stoves (Troncoso et al., 2011).  The pressure to fulfill the quota, which 
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ultimately came from donors, led to the project being executed at the NGO’s pace instead of 
the communities’ pace which created tension between the NGO and the communities and 
produced an unfavorable work environment (Troncoso et al., 2011).  This assessment helped 
the researchers realize that since the project was trying to solve a problem identified by 
people outside of the community, and the community itself was not aware of the problem, the 
NGO would have been more successful if they had followed the communities’ pace and had 
an awareness campaign first, instead of trying to convince people to use a new stove with no 
context (Troncoso et al., 2011).   
 Both case studies show that stakeholder perceptions can bring to light both successful 
and unsuccessful elements of programs which can be used to enhance the effectiveness of the 
programs.  The surveys and interviews carried out in this thesis are designed for this same 
purpose.  The perceptions, attitudes, and information derived from the surveys and interviews 
will be used to make policy recommendations to improve the current environmental 
programs in Landa de Matamoros, of Querétaro, Mexico.   
Conclusion 
The traditional top-down NPA model for conservation is not sufficient to achieve the level of 
conservation that needs to happen to stop or reverse biodiversity loss.  Possible solutions 
include integrating the landscape approach, where conservation occurs in conjunction with 
economic practices such as agriculture, or a implementing a biological or ecological corridor.  
However, ecological corridors often use top-down NPA programs as example programs 
throughout the corridor.  Stakeholder perceptions of these programs are widely unknown, and 
only recently have been of interest due to the rise of the participatory grassroots model for 
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environmental programs.  This thesis will ascertain stakeholders’ perceptions to then use 
them for policy recommendations for current environmental programs. 
  
20 
 
  
21 
 
Chapter Three- The Municipality of Landa de Matamoros  
 
This chapter outlines the relevant information about the location under examination: the 
municipality of Landa de Matamoros.  It begins with the broader context of the Ecological 
Corridor of the Sierra Madre Oriental (CESMO) and the environmental importance of the 
area.  Next, it focuses on the formation and general history of the biosphere reserve in which 
the municipality resides.  Following that is a description of the socio-economic state of the 
municipality and details about the environmental programs offered.  Finally a description of 
the methods of the thesis are given. 
 
Location and Natural History 
 
Mexico has a large number of “biodiversity hotspots”.  Hotspots are areas of intense 
biodiversity that are under immanent threat due to development, urbanization, pollution, and 
subsequently affected more by diseases due to decreased health and resistance (Conservation 
International, 2016).  One of the more famous hotspots in Mexico is the Madrean Pine-Oak 
Woodlands that stretch across the main mountain chains of Mexico starting from southern 
Texas, New Mexico, and Arizona. The Woodlands encompass the majority of the west coast 
into southern Mexico, with a few smaller chains on the East coast (Figure 1).  The CESMO 
targets the biodiversity threats in the Sierra Madre Oriental; the eastern mountain chain that 
encompasses six states in the Madrean Pine-Oak Woodlands.   
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Figure 1: Map of Madrean Pine-Oak Woodlands. Source ARCGIS Biodiversity Hotspots Revisited, 
Conservation International, 2004 (Data Basin Dataset) 
 
 The high levels of biodiversity in the Sierra Madre Oriental (SMO) are due to the 
wide ranges in altitude and climate in the mountainous zone.  The pine-oak forests of the 
SMO cover an area of about 25,300 square miles, range anywhere from 1000m- 3500m 
above sea level, and can receive between 250-1500 mm of rainfall annually (World Wildlife 
Fund, 2016).  Among the abundance of inhabitants in this area, there are high levels of 
endemic species of flora and fauna including important pine, oak, and agave natives, as well 
as many species of birds (World Wildlife Fund, 2016).  
  The pine-oak forests across Mexico are under intense threat by land use conversion 
for logging and agriculture (World Wildlife Fund, 2016).  Although these practices date back 
over hundreds of years, recently there is an acceleration in loss. For example, between 1993 
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and 2011 in Mexico alone, pine-oak forests have been deforested at a rate of 16,336 hectares 
per year (FAO, 2015).  Some of the recent drivers for deforestation include resin extraction, 
cattle farming, hunting, and residential development (World Wildlife Fund, 2016). 
 
Ecological Corridor of the Sierra Madre Oriental (CESMO) 
 
To conserve the natural resources and the biodiversity of the Sierra Madre Oriental (SMO), 
the Mexican agency Secretariat of Environment and Natural Resources (SEMARNAT), with 
help from the German government branch German Society for International Cooperation 
(GIZ), initiated the CESMO in 2012 (Annex A).  The CESMO encompasses over four 
million hectares and covers portions of five Mexican states: Querétaro, San Luis Potosi, 
Hidalgo, Veracruz, and Puebla (Annex A).  The five year conservation effort has a budget of 
seven million euros thanks to companies like Volkswagon (Annex A). 
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Figure 2: Map of the CESMO. Source data from 
http://sig.conanp.gob.mx/website/cesmo/descargas/pag_descarga.htm 
  
Within SEMARNAT, the National Commission for Natural Protected Areas 
(CONANP) works closely with GIZ to oversee the CESMO.  CONANP and GIZ note that 
the principal problem for conservation in the SMO is that “key actors in NPAs and their 
surrounding zones of influence do not have the capacity to develop and carry out stable and 
sustainable strategies for biodiversity protection and sustainable natural resource use” 
(Annex A).  The leading causes of this problem included environmental programs that were 
not being taken advantage of in conjunction with environmental legislation that wasn’t 
clearly articulated (Annex A).  The two agencies argue that this problem is what causes the 
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land use conversion previously mentioned and subsequent biodiversity and natural resource 
loss (Annex A). 
 To fix the principle problem, CONANP and GIZ designed an inclusive ecological 
corridor whose goal was to foster voluntary consensus among stakeholders in affected sectors 
(agriculture, forestry, mining, etc.), different levels of government (municipal, state, federal), 
landowners (ejidos, private owners, indigenous tribes), and other key actors in civil society 
(Annex A).  The main idea is that this approach will allow the corridor to generate 
ecological, social, cultural, and economic benefits within its boundaries, as well as in the 
surrounding areas (CESMO, 2017). 
 More specifically, CONANP and GIZ have targeted 23 “priority zones” where 
example demonstrations, projects, and programs are carried out through GIZ funds with the 
assumption that these programs will then be replicated by other actors such as NGOs, 
universities, or local governments in other locations throughout the CESMO (Annex A).   
Included in these programs to be replicated by other actors are programs already place in 
NPAs in the CESMO.  The goal is to make connections with NGOs, universities, and other 
local governments who will be able to carry out and extend NPA programs on a regional 
level outside of the NPA boundaries.   
 
Sierra Gorda Biosphere Reserve of Querétaro (RBSG) 
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As noted above, the CESMO connects many of the pre-existing NPAs in the Sierra Madre 
Oriental (SMO).  This thesis examines one municipality, Landa de Matamoros, which is 
located within a biosphere reserve, in the CESMO.  Created in 1997, the Sierra Gorda 
Biosphere Reserve of Querétaro (RBSG) is located in the state of Querétaro. It was formed to 
protect the area’s natural resources and biodiversity from over-exploitation (Figure 3). The 
reserve contains natural resources such as mercury, silver, lead, petroleum, potable water, 
three types of forests, and two types of scrub ecosystems and performs a long list of 
important ecosystem services including carbon capture and storage and water filtration 
(CONANP, 2017a). 
Figure 3: Location of the Sierra Gorda Biosphere Reserve (RBSG) in the state of Querétaro, Mexico. 
Source: QGIS data from CONANP. 
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The founding of the RSBG is relatively unique in Mexico’s NPA program.  This 
biosphere reserve is the only case in Mexico where an NPA was created due to pressure from 
the grassroots level rather than a top-down creation by the government3.  In 1987, concerned 
members civil society residing within the Sierra Gorda came together with the common 
purpose of protecting the biodiversity and natural resources of the area.  Their goal was to 
gain NPA status through the federal government.  The benefits of being declared an NPA 
include federal protection though the Federal Agency for Environmental Protection 
(PROFEPA), as well as a constant source of federally funded environmental programs.  
This small local goal-oriented group formed an NGO to represent the hundreds of 
communities from the five municipalities residing in the proposed area of 383,567 hectares 
(one third of the state).  The NGO persistently petitioned the government with proposals and 
conferences and did not rest until the area was federally declared protected in 1997 and 
officially registered as a biosphere reserve.  Since many communities and even small cities 
existed within the proposed area, it was designated as a biosphere reserve.  The goals of a 
biosphere reserve are to conserve both cultural and biological diversity, promote sustainable 
economic and human development, and to facilitate logistical support for environmental 
programs and environmental education (UNESCO, 2017a).   
Once the RBSG was established, a National Commission of Natural Protected Areas 
(CONANP) office was set up in Jalpan de Serra, Querétaro to manage the natural resource 
                                                 
3 In Mexico, communities can now register protected areas as formal Volunteer Conservation Areas 
(VCAs) if they meet the national biodiversity conservation goals.  VCAs are established, administered, and 
managed by the community or indigenous population with federal recognition.  This federal recognition not 
only means they are included on a map as a protected area, but also in certain circumstances it allows for 
benefits such as a federal seal of approval for sustainability on certain products produced in these areas, giving 
them an edge in the market (Robson & Berkes, 2010). 
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and biological conservation in the 600+ communities.  The vision of CONANP is to conserve 
the natural history and ecological wealth of Mexico by using NPAs while simultaneously 
conserving the livelihood of the people who live there (CONANP, 2016a).  To meet these 
goals, CONANP executes eight programs in the Reserve.  The NGO still maintains its 
presence and position of power in the reserve influencing community actions towards their 
own set of conservation goals.  In addition to CONANP and the presence of NGOs, the 
RBSG also receives environmental Peace Corps Volunteers from the USA who often bring 
with them funding from the United States Agency for International Development (USAID) 
for environmental projects.  
To regulate what goes on inside of the reserve, CONANP has identified multi-use 
zones that take into account previous land uses, future needs, and conservation goals and 
mirror a multifunctional landscape.  Some of the zones mirror “working landscapes” and 
include urban use, sustainable ecosystem use, sustainable natural resource use, protected 
zone, and traditional use zones.  While the zoning gets reassessed about every 10 years, 
people get grandfathered in to new zoning regulations.  For example, if a farmer was 
previously planting his milpa, a traditional method of planting corn, beans, and squash, in a 
location that CONANP decided to make a “protected zone”, he would still be able to farm 
there, but no new people could start farming inside of the zone. 
Even though the land in the RBSG is protected by the federal government, none of it 
is actually state or federal land.  In Landa de Matamoros, the municipality under review, land 
rights are broken down into two categories: privately owned land or ejido land.  Private land, 
the category with the most stakeholders, can be bought, sold, and personally managed, such 
as it is in the US.  In contrast, the ejido is a federally initiated communal land system dating 
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back to 1930 in which a portion of land is divvied up for multi-use purposes (agriculture, 
housing and development, forested land, etc.) and managed by local ejidatarios, members of 
the ejido (Perramond, 2008).  However, since the constitutional reforms in the 1992 and 
1993, ejidos are allowed to privatize their land due to reforms made to the Mexican 
Constitution. The ability to privatize ejido land as a federal response to a decline in Mexico’s 
economy and part of a larger set of neo-liberal reforms (Perramond, 2008). 
The political structure of the municipality of Landa de Matamoros parallels that of a 
typical county in the US.  There is a municipal president, which would be the equivalent of a 
county executive for a county in the US, who is elected for a term of three years. Within the 
municipality there are towns or small, rural communities run by delegados, or sub-delegados 
for the smaller communities, which is a mayor-like figure elected by the people to lead for a 
term of three years.  These elected leaders work together to improve the region by bringing 
developmental programs and projects to the area, including environmental programs.    
 
Stakeholders 
 
The RBSG of Querétaro encompasses the five municipalities of Arroyo Seco, Pinal de 
Amoles, Peñamiller, Jalpan de Serra, and Landa de Matamoros, which in 2010 had a 
population of approximately 104,000 people.  Landa de Matamoros was chosen as the 
subject of this thesis for four reasons.  The first reason is that Landa de Matamoros is a 
municipality within an NPA.  The second reason is because this specific NPA falls within the 
CESMO.  The third reason is that it implements environmental programs, and the fourth 
reason is because I lived there for three years and had gained the trust and respect of many 
people in the area. 
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As of 2010, Landa de Matamoros had a population of roughly 21,000 people in 106 
communities (Secretaria del Desarrollo Social (SEDESOL), 2013a).  About 17,000 people 
were living in poverty, 5,000 of which were in extreme poverty4 as defined by income, 
education, access to appropriate health and social services, living conditions, basic household 
amenities like electricity and running water, and access to food (SEDESOL, 2013b).  Also in 
2010, over half of the communities consisted of 100 people or less, and the largest city was 
only 1,609 people (SEDESOL, 2013a) (Figure 4).  Public transportation between 
communities is limited or nonexistent, and the biggest city in the municipality is the city of 
Landa de Matamoros which is not in a central location within the municipality (Figure 5).  
Small community size, low income, and remoteness are all factors that influence stakeholder 
behavior and environmental perceptions.  
   
Figure 4: Ranges of community size measured by inhabitants out of the 106 communities in 
Landa de Matamoros. Source: Secretaria de Desarrollo Social (SEDESOL) (2013a). Unidad de 
microrregiones cedulas de información municipal: Landa de Matamoros: Datos generales 
                                                 
4 To qualify for extreme poverty the person must lack three or more of the poverty criteria (mentioned above) 
and generate a monthly income of less than $684 pesos (Consejo Nacional de Evaluación de la Política de 
Desarrollo Social (CONEVAL, 2014). 
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Figure 5: Location of the municipality of Landa de Matamoros including communities within the 
county and the city of Landa de Matamoros. Source: QGIS data from CONANP 
 
Approximately 18% of the municipal population ages 15 years and older are illiterate, 70% 
have not completed basic education through high school, and 5% of children ages 6-14 do 
not even attend school (SEDESOL, 2013b).  Only 4% of the houses in the municipality have 
dirt floors, 5% do not have electricity, 13% do not have bathrooms in the house, 25% are not 
connected to a sewer system, and 40% are not connected to the local water system 
(SEDESOL, 2013b).  When cooking, 64% of houses still use wood and charcoal instead of 
gas or electric stoves (SEDESOL, 2013b).  Based on observation, the majority of houses are 
made from concrete while a very small portion are made from adobe or mud-type mixtures or 
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wood.  These types of pressures shed some light as to why inhabitants might take advantage 
of illegally harvesting timber. 
Economically, Landa de Matamoros is similar to the other municipalities in the 
Reserve, with the majority of its money coming from remittances from the United States. 
Remittances are sent from family members who are working there either legally or illegally.  
In the year 2015 alone, over 13.6 million USD were transferred from the U.S. to residents of 
the municipality of Landa de Matamoros (El Banco de Mexico, 2017).  
Out of the population living in Landa de Matamoros deemed fit-to-work in 2000, 
60% earned an income while the other 40% dedicated themselves to domestic activities, or 
were either students, retired, incapacitated, or unspecified (Figure 6).  Of the 60% who earn 
an income, more than half earned their living from agriculture, livestock, forest resources, 
fishing, and/or hunting where the resources were both used at home and sold on the market 
(Figure 6).  As a result, over 20% of the land that should be protected pine-oak forest is used 
for agriculture and livestock (Instituto Nacional de Estadística y Geografía (INEGI), 2009).  
Limited income availability and limited or traditional job options can help explain why 
people continue to take economic advantage of protected land.  
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Figure 6: Employment statistics in the municipality of Landa de Matamoros, Querétaro, México, 
2000. Source: Graphs based on information from INEGI Cuaderno estadístico municipal: Landa 
de Matamoros, Querétaro de Arteaga (2002). 
 
Environmental Programs in Landa de Matamoros  
 
In Landa de Matamoros, environmental programs are offered through the municipal 
delegation or through state or federal agencies.  The delegation offers environmental 
programs based more on the wants and needs of the people in their region while the federal 
agencies have pre-determined programs that focus more on the needs of general 
environmental problems.  For example, a delegation sponsored reforestation program might 
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consist of giving out free fruit trees to make a small scale fruit tree plantation in hopes that 
the owners of the land could sell the fruit to make a profit, while a federally sponsored 
reforestation program would consist of payment for planting native trees5.   
There is one state agency and one federal agency that support environmental 
programs in Landa de Matamoros.  The first is the Secretary of Agriculture Development 
(SEDEA) which is a branch of state government that supports agriculture, aquaculture, 
livestock, and forestry programs.  They have one program in the municipality which is a 
Sustainable Natural Resources Program that helps conserve water, soil, and forests through 
reforestation and erosion prevention techniques (Table 1).  The Sustainable Natural 
Resources Program is a sub-program of Push to Productive Forestry, a program of SEDEA’s 
that aims to help conserve and restore different ecosystems throughout the state and help 
offset the carbon emissions from deforestation and forest degradation (SEDEA, 2017). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
5 Information taken from surveys with delegados and employees of the RBSG 
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Table 1: Environmental Programs Evaluated in Landa de Matamoros 
Agency Name of the Program Program 
Type 
Program Goal 
SEDEA Sustainable Natural 
Resources Program 
State Conserve water, soil, and forests 
CONANP Conservation Program 
for Sustainable 
Development 
(PROCODES) 
Federal Promote ecosystem and biodiversity 
conservation in priority zones 
CONANP Temporary 
Employment Program 
(PET) 
Federal Contribute to the socioeconomic 
well-being of people living in NPAs 
that have been affected by adversity 
CONANP The Maiz Criollo 
Conservation Program 
(PROMAC) 
Federal Promote the conservation and 
recovery of a variety of indigenous 
maiz (corn) breeds and their wild 
relatives in their natural habitat 
CONAFOR Payment for Ecosystem 
Services (PSA) 
Federal Compensate landholders for the cost 
of sustainable land management 
practices incurred on their land to 
promote ecosystem services 
CONAFOR Forest Restauration and 
Productive 
Reconversion 
Federal Support actions and projects to 
recover the capacity and natural 
potential of forest soil and forest 
cover and the gradual recuperation of 
environmental goods and services 
Source: Program manager interviews and respective government websites 
The second agency is the Secretariat of Environment and Natural Resources (SEMARNAT), 
which is the governmental branch in charge of the environmental management of the 
country.  SEMARNAT uses two of its own agencies to help manage the environmental 
programs; the National Commission for Natural Protected Areas (CONANP) and the 
National Forestry Commission (CONAFOR).  
As previously mentioned, CONANP currently executes eight subsidiary programs in 
the Reserve, but only three are implemented in Landa de Matamoros.  These programs 
include the Conservation Program for Sustainable Development (PROCODES) which is a 
program that promotes ecosystem and biodiversity conservation in NPAs, zones of influence 
to the NPAs, and Prioritized Regions for Conservation (RPCs) (CONANP, 2017b).  
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Participating in a PROCODES project means that participants apply in the beginning of the 
year with a project proposal, and if accepted they have until the end of December to complete 
the project.  One specific recent PROCODES project in Landa de Matamoros was to make 
rock walls in specific areas to stop soil erosion during the rainy season.  In the words of one 
participant the people directly benefitted, “because (the rock walls) lock in the land and the 
land then gives better maiz”.  In Landa de Matamoros, PROCODES fulfills a variety of 
government perceived needs including community training on environmental topics, 
conservation and restauration projects, research, and supporting environmental brigades 
(CONANP, 2015).  
A second program in the Landa de Matamoros is the Temporary Employment 
Program (PET).  PET was created to contribute to the socioeconomic well-being of people in 
NPAs who are living in poverty by providing them with paid opportunities through 
environmental projects or activities that promote conservation, restoration, and sustainable 
natural resource management (CONANP, 2016b). PET in Landa de Matamoros consists of 
short-term projects lasting only a few months comprising of forest fire prevention projects, 
enforcement programs, and the conservation and sustainable harvest of wildlife (CONANP, 
2015).  The majority of the people interviewed who had participated in the PET program said 
they were in charge of cleaning the underbrush and making firebreaks to prevent forest fires 
from spreading. 
The Maiz Criollo Conservation Program (PROMAC) promotes the conservation and 
recovery of a variety of indigenous maiz (corn) varieties and their wild relatives in their 
natural habitat (CONANP, 2016c).  Similar to PROCODES, PROMAC participants apply at 
the beginning of the year and work the whole year in the program.  In Landa de Matamoros, 
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PROMAC reimburses community members for creating seed banks and planting indigenous 
species of corn (CONANP, 2015).  Interviewees stated that duties included planting, 
harvesting, and storing corn. 
 CONAFOR also has a very conservation heavy program agenda, but with more of a 
focus on forestry.  The National Forest Program (PRONAFOR) has four components that 
constitute environmental programs, two of which are implemented in Landa de Matamoros 
(CONAFOR, 2015).  The first is Forest Restauration and Productive Reconversion which 
includes a five year commitment to reforestation and soil restoration programs for areas that 
have less than 40% forest coverage.  The second component, also a five year commitment, is 
a payment for environmental services (PSA) program that focuses on carbon sequestration 
and biodiversity.  
 
Data Collection Methods 
 
Information was gathered to assess satisfaction levels with federal and state government-
sponsored environmental programs to ultimately decide whether they would be useful tools 
for an ecological corridor like the CESMO.  A total of 29 interviews were conducted in 10 
different communities within the municipality of Landa de Matamoros and one community 
outside of the county where the headquarters of the government branches in charge of the 
programs are located. Of the 29 interviews, 18 interviews were taken from a random 
selection of hundreds of local people in 8 different communities in the municipality of Landa 
de Matamoros who currently participate in a program or have participated in one within the 
last five years.  Five interviews were conducted with program managers who were in charge 
of implementing some of the environmental programs and six interviews were conducted 
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with local leaders including local public officials and the director of the biosphere reserve 
(Figure 7).  The programs that the participants were chosen from included PET, 
PROCODES, and PROMAC sponsored by CONANP, and the Sustainable Natural Resources 
Program from SEDEA. 
Figure 7: Research communities in the municipality of Landa de Matamoros. Source: QGIS files 
from CONANP and Google Earth 
 
 The 18 participants took part in a short, one page interview, where they answered 
questions about the goals, benefits, success, and satisfaction levels of the program they 
participated in (See Appendix B).  The style of the survey was to collect both qualitative and 
quantitative data by using open questions, multiple select questions (choose all that apply), 
questions with set ranges to choose from, and a Likert scale to rank success and satisfaction.  
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The interviews with the program managers had similar questions, along with some different 
background questions about the programs.  Interviews with local leaders asked about their 
perceptions on benefits, strengths, and weaknesses of the environmental programs they had 
witnessed. 
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Chapter 4- Results and Discussion 
 
This chapter begins with the results of the interviews with each of the three stakeholder 
groups: participants, program managers, and local leaders.  Next is a discussion about the 
results including how perceptions of each of the three stakeholder groups intersect and differ.  
Included in the discussion are lessons learned that inform the thesis’ policy 
recommendations.     
Originally, 30 participants were selected at random to be interviewed.  Because the 
lists that the interviewees were selected from contained people who had participated from 
2012-2016, some people had passed away or had moved and were not able to be interviewed.  
However, the most interesting interviews were with people who were on the list of 
beneficiaries, but did not recall participating in a program.  This could have been from old 
age, lack of education about the program, or that they did not actually participate in the 
program.  Due to the fact that at least one program had a mandatory gender quota of at least 
half female participants, and the other programs had the same suggested quota, it is possible 
that female names of family members were written down, but the males actually did the 
physical labor. 
 
Participants’ Interview Results 
 
When asked how each participant became involved with the program, all 18 responded that 
they had heard about the program from another person, either from a delegado, or from 
person in charge of the program’s visit to the community, or a neighbor, a family member.  
The reason the participants actually decided to participate in the environmental programs 
were mainly economic, closely followed by environmental reasons (Figure 8). 
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Figure 8: Reasons for Participation in Environmental Programs in Landa de Matamoros, Querétaro, 
Mexico. Source: Local interviews, 2016 
 
 Out of the 10 people that stated they joined because of economic benefits, only two reported 
earning 25-50% of their annual household income from the programs (Figure 9).  Three 
chose not to specify by stating “Not applicable”, which could mean they declined to answer, 
or they did not earn any money from the program.  Still, in an open-ended question, eight 
participants out of the 10 who joined for economic benefit, almost half of the total 
participants, cited “economic benefits” as a specific personal benefit from participating in the 
program (Figure 10). 
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Figure 9: Comparison of participants’ response to “How much does this program contribute to your 
family’s annual income?” based on whether or not they joined for economic reasons. 
 
 
Figure 10: Personal benefits from participating in an environmental program in Landa de 
Matamoros, Querétaro, Mexico. Source: Local interviews 
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All three stakeholder groups were asked about the benefits they perceive the municipality 
receives from these environmental programs (Figure 11).  The majority of both program 
managers and local leaders agree that the municipality receives environmental as well as 
economic benefits from the programs, while less than half of the participants agreed with 
those specific benefits (Figure 11).  However, when just the responses among participants are 
examined, their highest categories of benefits to the municipality are still both environmental 
and economic benefits (Figure 11).   
 
 
Figure 11: Perceived benefits to the municipality from local environmental programs in Landa de 
Matamoros, Querétaro, Mexico.  
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The participants were asked to rate the level of success based on the goals of the program.  
However, not all participants fully understood the goals of the program to begin with (Figure 
12).  When asked the goals of the specific program, only those from the PROCODES 
program all answered correctly (Figure 12).  Still, only four out of the 18 participants were 
not clear on the goals of the program (Figure 12).  Three stated the activity the program 
entailed such as making a fire brake, or planting trees, and only one person declined to 
answer. 
Figure 12: Number of participants per program who understood the goals of the program in which 
they participated. 
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successful” or “successful”.  About half of the participants believed the programs were 
successful because the program met its goals, with statements such as “Everything turned out 
well”, or “It helped protect the milpa [from fire]”, or just simply, “It worked”.  Very few 
people felt that reason for success was due to improved environment or a specific product or 
provided job opportunities.  
Figure 13: Participants’ perceived level of success for the environmental programs in Landa de 
Matamoros. 
 
Approximately 25% of the feedback was negative with some explanations of why some of 
the programs were not so successful.  With the PROCODES program one interviewee noted 
that “the people were not motivated enough to continue [the project]”.   Other reasons 
included poor planning on the part of a PROMAC program that wanted to plant native corn 
in a place that did not have a water reserve to water the crops, and a disgruntled participant 
who spent more money on the program than he received.  There were also a few people who 
said the program could be expanded to cover a larger area and employ more people. 
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 Satisfaction levels ranged from “very satisfied” to “not satisfied” throughout the 
program (Figure 14).  Among the participants, 61% were “satisfied” and “very satisfied” 
with reasons almost exactly the same as the reasons people though the programs were 
successful including many responses of  “Everything worked out fine” and “[The program] is 
very effective”.   
Figure 14: Participants’ perceived levels of satisfaction for the environmental programs in Landa de 
Matamoros. 
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Program Managers’ Interview Results 
 
Five interviews were conducted with three different program managers about the specific 
program or programs they were in charge of in Landa de Matamoros.  Interviews consisted of 
questions about the length of the program, number of current participants, and about how 
many of the current participants were reoccurring participants, meaning they participated in 
the same program in a previous cycle (Table 2).   The interviews also contained questions 
about the goals of the program, how they monitor the program, how they measure success of 
the program, and whether or not they thought the program was successful and why or why 
not. 
Table 2: Information on cycle length and participation data from program managers on five of the six 
programs offered in Landa de Matamoros. 
 
To find out about how many people each program ultimately reaches, there was a question 
about reoccurring participants (Table 2).  The question was “How many of the people 
currently participating in the program have participated in the same program in a previous?”  
Programs like PROCODES try to keep their numbers of reoccurring participants low because 
Program 
Cycle 
length 
# Current 
participants from the 
municipality 
% Reoccurring 
participants 
Conservation Program for 
Sustainable Development 
(PROCODES) 
1 year 64 0-25% 
Temporary Employment 
Program (PET) 
1-2 months 60 25-50% 
The Maiz Criollo 
Conservation Program 
(PROMAC) 
1 year 56 75-100% 
Payment for Ecosystem 
Services (PSA) 
5 years 75 50-75% 
Forest Restauration and 
Productive Reconversion 
5 years 75 50-75% 
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one measure that the program is successful is if they do not have to go back and implement 
the same project with the same people again. 
All five programs have very simplified ways to measure success (Table 3).  The 
CONANP programs, which are the PROCODES, PET, and PROMAC, consider the program 
a success if the project was completed.  The CONAFOR programs, which are the PSA and 
the Forest Restauration and Productive Reconversion programs, are considered a success if 
there is a visual difference of forest recovery and if the demand and enthusiasm for the 
programs among the people is high (Table 3).   
Table 3: Information about the way the programs are monitored and how success is measured. 
 
In three out of the five programs, the program managers stated the programs were “neither 
successful nor unsuccessful”.  The program manager for PET detailed a specific problem that 
highly affects the effectiveness of the fire brake program.  “The program is half as successful 
as it could be because the fire brakes come at the wrong time; they practically come right 
after the rainy season.  If it continues to rain after they are implemented, bushes and woody 
Program 
Monitor 
Method 
Measure of Success Success Rating 
Conservation Program 
for Sustainable 
Development 
(PROCODES) 
3 visits during 
implementation 
Completion of the 
project 
Neither 
successful nor 
unsuccessful 
Temporary Employment 
Program (PET) 
3 visits during 
implementation 
Completion of the 
project 
Neither 
successful nor 
unsuccessful 
The Maiz Criollo 
Conservation Program 
(PROMAC) 
3 visits during 
implementation 
Completion of the 
project 
Neither 
successful nor 
unsuccessful 
Payment for Ecosystem 
Services (PSA) Hire a tech 
Visual assessment and 
level of demand from 
the people  
Successful 
Forest Restauration and 
Productive Reconversion Hire a tech 
Visual assessment and 
level of demand from 
the people 
Successful 
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plants grow back and dry out again for the next fire season.”  Another opportunity for 
improvement included the environmental programs could be better linked as there is much 
repetition among programs.  Finally, a few program managers stated that there are too many 
steps for documentation.  They noted that some of the steps were unnecessary and could be 
left out to make the programs run smoother. 
 
Local Leaders’ Interview Results 
 
Local leaders were asked a set of similar, but broader questions to help gain insight and 
background from a different point of view.  A total of six interviews were conducted with 
local delegados (mayors), the president of the county, the director of the biosphere reserve, 
and members of the SEDEA and CONANP offices who were not program managers for a 
program in Landa de Matmamoros. 
 One of the interview questions asked about how receptive the people have been to 
these environmental programs.  Four of the six local leaders view the people as receptive due 
to the fact that they get money for participating.  The two people who had different opinions 
mentioned the fact that many people still did not know about the programs, and sometimes 
the programs were not widely accepted because of a conflict of interest.  The example given 
was of a reforestation program in a place where people only want to cut down the trees once 
they are mature. 
 Another set of questions asked about the strengths and weaknesses of the 
environmental programs.  Many different strengths were listed, but the ones that reoccurred 
the most included an improved environment and economic benefit.  One delegado sums up 
these benefits by stating, “There is an economic benefit for the entire family and the forest 
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gets protected at the same time”.  An employee from the CONANP office highlighted the 
fact that the federal programs are economically reliable in the fact that the government sets 
aside money for these programs every year.  Other strengths included having trained people 
to help carry out these programs, and having a level of synergy with some institutions. 
 Two common weaknesses perceived were a lack of environmental education and that 
the programs were not sufficient to meet the demand of the people.  This means that there 
were more people who wanted to participate in the programs, but no more spaces available.  
On the contrary, a different interviewee mentioned that there were many opportunities for 
productive projects that the people did not take advantage of because they did not organize 
themselves within the community.  For example, there was an opportunity to start an edible 
mushroom greenhouse in the communities of a certain region and needed a minimum of 8 
people, but no one took advantage of the program because only 4 people were interested.  
Another weaknesses that was mentioned was not having a strong evaluation system to see the 
impacts of the programs.  A few interviewees echoed the sentiments of the program 
managers by mentioning a lack of follow-up on the projects, as well as too much 
documentation during the process.  Finally, one interviewee stated that it is very hard to 
establish links and relationships with other organizations because of legal reasons.  This 
could include clarity over who gets to use resources, who is responsible if something goes 
wrong, and keeping track and justifying how every single peso is used.  
 
Discussion and Lessons Learned  
 
In a rural municipality such as Landa de Matamoros, stakeholder perceptions of 
environmental programs are vital for program longevity.  These perceptions can help 
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determine what existing tools or types of incentives really work to help shift behavior toward 
a more environmentally sustainable way of life.  Ideally, these tools can then be expanded to 
other municipalities, and eventually throughout the CESMO. 
The participants’ perception that partaking in these programs leads to economic gain 
is a driving force for the enrollment and permanence of these programs. Economic benefits 
were the number one reason that people participated in the program, both in terms of 
personal benefit gained as well as the highest perceived benefit to the municipality, with 
environmental benefits falling into second place for each category.  The severe rate of 
poverty in the municipality sheds some light as to why economic interest is higher than 
environmental interest in environmentally specific programs.  This information shows that 
economic incentives are a very important tool when implementing environmental programs, 
especially in an impoverished location.  This supports the findings by Anderson and Jenkins 
(2006) that were previously mentioned. 
Success and satisfaction levels in the programs among participants were largely 
positive, with a 67% success rating of “very successful” to “successful” and a 61% 
satisfaction rating of “very satisfied” to “satisfied”.  Perceived success and satisfaction were 
due to the fact that participants felt the programs met their goals and the expectations of the 
people.  The goals, as most agreed, were environmental driven and specific to the program, 
and the expectations were mainly that they would receive money for their participation 
(Figure 11; Figure 7). 
In contrast, program managers were more critical of the programs than the majority of 
the participants, exemplified by three out of the five programs marked as “neither successful 
nor unsuccessful”.  This is due to several reasons.  One reason is that program managers have 
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a different understanding of how the program should ideally work.  While the generic agency 
success indicator for the programs is whether or not the project was completed (it is a success 
if the program was completed, and unsuccessful if not), the program managers can see more 
room for improvement beyond that indicator.   
One program manager stated that the program could be more successful if connected 
with other programs, both environmental and non-environmental.  Another program manager 
mentioned that less red tape would help improve timing of certain programs saying, “There is 
still too much documentation and micromanaging [from the regional and national offices].  
They could reduce some of the steps and it would be better.”  A local leader also suggested 
better internal organization for these agencies to be able to get rid of some unnecessary steps. 
Some of the program managers have identified an additional measure of success that 
should be included in the program evaluation.  Ideally if a project is successful, the same 
people should not ask for the same program repeatedly.  If the same people are asking for the 
same program each year, it means that the program either wasn’t completed properly in 
previous years, or they are dependent on the income of the program.  Also, since there are 
only a limited number of available positions in each program in a given year, it means that 
the scope of the program is limited and does not cover any new areas.  Given data that shows 
that at least one of the program has 75-100% of the same people participating every year in 
the same location, this goal seems unattainable in the near future. 
The program managers from these federal and state government run agencies also see 
a lack of monitoring and evaluation in the program cycle that hinders success.  For example, 
the CONANP programs only require three visits for monitoring the program per cycle, 
whether that be annually or within the span of months, depending on the program.  The 
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federal program structure also requires very little evaluation as to how well the program was 
executed, limited time to do additional evaluation, and no long-term evaluation.   
Despite a strong perception of success among 60-70% of participants, 30-40% were 
not very impressed with the programs either.  One complaint was that they did not get paid 
enough, which was from people who either spent more on the program than they received 
(i.e. travel costs, banking costs, etc) or who believed that the payment from the program 
should be higher to compensate for the amount of work they do.  Some believed the 
programs were poorly planned, such as implementing the PROMAC program in a place that 
had water problems, or once a year fire prevention programs that happened during the rainy 
season.  
While many local leaders identified some of the same problems as participants and 
program managers, they also perceived different challenges to the programs.  One delegado 
mentioned that the programs could be expanded to cover more of the municipality.  Others 
mentioned that a lack of environmental education in the community threatens the longevity, 
sustainability, and overall success of the environmental programs.  One of the biggest 
challenges cited, however, was having the program ideas come from CONANP and not come 
from the community.  
One example of why the top down approach is a challenge is because even when 
programs are offered, they are not always the programs best geared toward the area.  For 
example, a reforestation program might be offered in a place where, due to economic 
hardship, the people just want to harvest the trees for timber once they are mature. As a result 
of the lack of evaluation and environmental education, both parties would call the project a 
success, even though it technically wouldn’t be considered a success in the long-term.  This 
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is because a reforestation program is usually implemented with the plan that the trees will 
grow until they die of old age, leaving many years as a mature tree to provide the ecological 
processes it was intended to, such as carbon capture and storage, soil retention, and oxygen 
supply.  This could also explain the lack of motivation one participant noted during the 
interview. 
The general consensus is that the local people appreciate the short-term economic 
opportunities offered by these programs, take advantage of them when they know they exist, 
and eagerly request more opportunities.  However, all parties involved see how flawed the 
programs can be.  These flaws can majorly hinder the long-term goals of the programs, and 
possibly void them completely in some cases.  The next chapter deals with the policy 
recommendations to improve the environmental programs as related to the additional 
challenges of the CESMO. 
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Chapter 5- Policy Recommendations  
 
Insight from the interviews shows that while many people perceive the environmental 
programs in Landa de Matamoros as successful, there is still much room for improvement.  
All three stakeholder groups identified problems with the programs, many of which 
overlapped.  This chapter first examines what can be done at the level of the RSBG and then 
how these tools and recommendations scale up to the larger CESMO. 
 
Sierra Gorda Biosphere Reserve (RSBG) 
 
Longer Program Cycles 
The first policy recommendation is to make the cycles of the environmental programs longer.  
Four out of the six programs have a cycle that lasts for a year or less.  A longer cycle of two 
years, or even up to five years like CONAFOR’s Payment for Ecosystem Services program 
and Reforestation and Restoration program, could help a few of the problems mentioned by 
all three groups of stakeholders.  It could help fix the poor planning problems that were 
mentioned by both the participants and the program managers.  An extension would also 
allow time for the program managers to follow up on projects with more environmental 
education activities, more troubleshooting, and more monitoring and evaluating. 
Many of these problems could have been identified and fixed already if the programs 
had a better system of evaluation.  As noted earlier, agency mandated evaluation for both the 
state and federal agencies interviewed consists of assessing whether or not the project was 
completed and a very output oriented data collection focus.  Outputs describe the action 
completed such as numbers of trees planted, number of wood-saving stoves made, or number 
of hectares of indigenous corn planted; information that can often be gathered the day the 
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project is complete (Stem, Margoluis, Salafsky, & Brown, 2005).  However, this ignores the 
larger question of whether or not change actually occurred.  What was the outcome? Yes, 10 
wood-saving stoves were installed in a community, but do the people actually use them? Yes, 
1,000 trees were planted, but did they survive? Did people learn to curb their deforestation 
tendencies?   
Outcomes are just as important for the longevity of a project (Stem, et. al, 2005).  If 
the goal of a program is to “promote ecosystem and biodiversity conservation in priority 
zones”, it is hard to tell if the goal is being met when there is no data that people’s actions, 
attitudes and perceptions about conservation have changed.  Since the ultimate goal of many 
of these environmental programs is to change behavior, outcomes need to be measured.   
Tools like a pre and post- test, or a reflection about what participants learned should 
be required in every program structure.  There are even tools that exist to do this type of 
evaluation with a mixed-literacy audience.  These are just a few ways to quantifiably 
measure outcomes for the short, medium, and long-term of a project.  This is the kind of data 
that will show whether or not behaviors, attitudes, or perceptions are being changed (Stem, 
et. al, 2005). 
Improve program flexibility 
Even though Mexico has a decentralized framework, the environmental or agricultural 
agency programs tend to be top-down, often inflexible, and are usually follow a blue print 
model.  This hampers the ability of local agency staff to tailor the program to fit local 
conditions and needs. One reason for this is that the programs are implemented by state and 
federal agencies, meaning they are designed to span the entire state, or even the entire 
country, which cover a wide range of ecosystems, biodiversity, cultures, geography, etc.  For 
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example, program managers in regional CONANP offices, like the one in the RBSG, are able 
to select program options from an existing set of roughly 100 programs that are meant to 
cover the entire country.  This allows the local CONANP office to choose the ten or so 
programs that will work best in their area.  However, because the programs have to be 
implemented in the same way throughout the country whether it’s in an agriculture heavy 
zone, or an indigenous zone, they are not as effective as they could be.  
One recommendation that emanates from the research is to enable local managers to 
tailor programs to each individual community.  For instance, a reforestation program that 
consists of planting only native trees could also enable some portion of the reforested land to 
be planted with fruit trees. This approach would generate income as well as address 
environmental concerns. Income generation was a strong motivation from the surveys for 
people to participate.   Program flexibility could work in conjunction with a longer program 
cycle to correct mistakes such as implementing a fire-prevention program during the rainy 
season rather than later in the year to coincide with the dry season, when the risk of forest 
fires is highest.  
Program flexibility would require a system of agency de-concentration to give local 
program managers who actually know their constituents more power.  This would require an 
institutional reform that is outside of this thesis. Yet there should be a process in place for the 
program managers to request program adaptation.  If the program managers themselves had 
the power to alter the programs, then they could incorporate information from participant 
evaluations into optimizing the programs. 
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Ecological Corridor of the Sierra Madre Oriental (CESMO) 
 
To imagine scaling up these types of programs to the level of the CESMO means first 
identifying the specific goals of the corridor.  The CESMO aims to promote regional 
development in part of the Sierra Madre Oriental by means of conservation and sustainable 
natural resource use and management (CESMO, 2017).  The corridor intends to stimulate not 
only ecological connectivity throughout the region, but also economic and institutional 
connection through actions that will benefit the inhabitants through an all-inclusive, 
respectful, and participative process (CESMO, 2017).  There are two main ways in which the 
corridor plans to achieve these goals.  The first is to successfully implement a handful of 
“demonstrative experiences of ecological, economic, and institutional connectivity” designed 
by GIZ that can be replicated in other locations across the CESMO and on any public policy 
scale (CESMO, 2017).  The second, and previously mentioned, is to extend pre-existing NPA 
environmental programs to areas outside of the NPAs.   
The information from interviews with stakeholders in Landa de Matamoros sheds 
some light as to why using the existing NPA programs might not be the best framework for 
an ecological corridor to follow.  As previously mentioned, the programs as they stand now 
are successful to a degree, but could be drastically improved.  If the CESMO did want to 
follow this path, they should have first done assessments in each state on the environmental 
programs they wanted to support, received feedback from all stakeholders involved, picked 
the top 5 programs for each state, and focused on improving them first.  Then they could 
have worked on introducing their “demonstrative experiences” in the CESMO as alternative 
or additional options.  When thoroughly examined against current literature, the classic 
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model of an ecological corridor seems outdated, and therefore might not be the most 
successful way for the CESMO to reach its goals. 
One policy recommendation is that the CESMO should focus on more bottom- up 
approaches.  Since the CESMO covers a lot of multi-use territory including agriculture, 
mining, and conservation land, and a wide array of stakeholders, the landscape approach 
should be considered as an alternative.  The landscape approach to land management directly 
involves communities in the decision making processes and maps out clear principles to 
increase the chance of success.  It could mitigate many of the problems brought up in the 
interviews such as the poor planning of certain projects, lack of motivation and interest 
among participants, and conflicts of interest.  Up-to-date biological and economic models 
could be used to determine the most effective way to conserve while minimizing economic 
loss. 
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Forma de Consentimiento del Cuestionario de la Evaluación del Programa del Medio Ambiente 
 
Están pidiendo a Ud a participar en una investigación organizado por el parte de la estudiante Daniela 
Salisbury de la universidad Bard’s Center for Environmental Policy en Nueva York.  Por favor lee 
esta forma completamente antes de ponerse de acuerdo de participar. 
 
Objeto: El objeto de este estudio es evaluar los programas actualmente implementados en el 
municipio de Landa de Matamoros, Querétaro, Mexico.   
 
Lo que piden de Ud: Si Ud se ponga de acuerdo a participar en este estudio, va a contestar unas 
preguntas en una manera de entrevista.  Solo tardara 15 a 20 minutos.  El cuestionario incluye 
preguntas sobre el programa del medio ambiente en que Ud esté involucrado, incluyendo el tiempo 
que lleva con este programa, los beneficios que ha recibido, y su opinión del éxito del programa. 
 
Riesgos y Beneficios: Hay riesgos potenciales para participar en este estudio.  Le van a pedir que de 
información sensible como su opinión del éxito del programa en que esté involucrado, que quizá le 
haga incómodo.  También, hay una posibilidad que si la organización supo si Ud contesto algo 
negativo en algunas preguntas que no le darían el chance de participar en este programa otra vez. 
 
No hay beneficio directo para participar en este estudio. 
  
Confidencialidad: Sus respuestas estarán guardado en confidencialidad completo y solo yo las veré y 
en ninguna manera las enseñara a ninguna organización.  Su nombre no estará anotado en el 
cuestionario porque le darán un código para poner en el cuestionario en vez de su nombre para 
asegurar confidencialidad.  Solo yo tendré la llave que contiene cual código va con cual nombre.  Los 
cuestionarios estarán cerrados con llave en mi departamento y solo yo tendrá acceso.  Cualquier 
documento electrónico será protegido con contraseña, lo cual solo yo sabrá.  Si publican un reporte, 
no habrá ninguna información incluida en el reporte que pueden usar para identificarle.    
 
Participación Voluntario: Su participación en este cuestionario es completamente voluntario.  Ud. 
puede no contestar cualquier pregunta que Ud. no quiere contestar.  Si Ud. decide participar, puede 
detenerse en cualquier momento.  Si Ud. participa en este estudio o no, o también si decide no 
contestar algunas preguntas, o decide empezar y luego parar, no va a afectar su participación en el 
programa del medio ambiente en que está involucrado. 
 
Información de Contacto:  Las investigadoras haciendo este estudio son Daniela Salisbury y Profa. 
Monique Segarra.  Por favor pregunta cualquier pregunta que tenga antes de decidir participar.  Si 
tiene preguntas sobre la investigación en el futuro, o quiere ver los resultados de la investigación, por 
favor contacta Daniela Salisbury por email danielle.salisbury@gmail.com o telefono 442-469-4442, o 
Monique Segarra por email segarra@bard.edu.  Si tiene preguntas sobre sus derechos como 
participante, por favor contacta el Institutional Review Board Chair de Bard College Pavlina 
Tcherneva tchernev@bard.edu. 
Le darán una copia de esta forma de consentimiento para sus archivos. 
 
Declaracion de Consentimiento: Yo he leido y entiendo la informacion arriba.  He recibido 
respuestas para todas las preguntas que pregunte y por mi propio voluntad quiero participar en este 
estudio. 
 
Su Nombre y Firma_____________________________________  
 Fecha:____________ 
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Appendix C- Survey Questions 
Entrevista Comunitaria 
1) ¿En cuál programa participa Ud?   
___PROMAC     ___ PET 
___ PROCODES    ___ SEDEA (Conservación de suelo, agua, y bosque) 
___ PRONAFOR PSA  ___ PRONAFOR Restauración Forestal 
___Sanidad Forestal  
 
2) ¿Por cuánto tiempo Ud. ha participado en este programa? 
0-2 años 2-4 años  4-6 años 6-8 años 8-10 años +10 años 
 
3) ¿Cómo se aprendió de este programa? 
 
4) ¿Cuáles son las metas de este programa? 
 
5) ¿Cuáles beneficios le da este programa a Ud. personalmente? 
 
6) ¿Por qué decidió Ud. a participar en este programa?  
___Razones personales ___Razones Económicos ___ Razones Sociales 
___Razones Medio Ambientales ___Razones Culturales  ___Otro 
 
7) ¿Cuánto contribuye este programa a su ingreso familiar? 
0-25%   25%-50%  50%-75%  75%-100% 
 N/A 
 
8) ¿Cuál beneficios tiene este programa para el municipio? Elige todos que pertenecen.  
___Medio ambiente   ___Económico  ___Cultural  
___Social   ___ Académico  ___ Salud 
___Desarrollo juvenil   ___Agricultura  ___ Otro 
 
9) ¿Considerando las metas de este programa, que tan exitoso cree Ud. es el programa? 
   1                   2                            3         4        5 
 Muy           Exitoso               Ni exitoso              No exitoso         Muy no exitoso 
     exitoso      ni no exitoso 
 
10) ¿Por qué cree Ud. que este programa tiene éxito o no? 
 
11) ¿Ud. tenía afiliación político?                   Sí    No   
 
12) ¿Hay más programas del gobierno/ medio ambiente de que Ud. ha escuchado y quiere intentar? 
 
13) ¿Si fuera posible, aplicaría otra vez para este programa? 
 
14) ¿Tiene Ud. sugerencias para mejorar este programa? 
 
15) ¿Qué tan satisfecho esta Ud. con este programa? 
1   2   3         4   5 
No satisfecho    poquito satisfecho  algo satisfecho satisfecho muy satisfecho 
 
16) ¿Porque está satisfecho o no satisfecho con este programa? Por favor sea especifico y dar 
ejemplos si es posible.  
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Entrevista Gerente del Programa 
 
1) ¿Para cual organización/ agencia trabaja Ud? 
 
2) ¿En cuál programa del medio ambiente está involucrado Ud. en el municipio de Landa de 
Matamoros? 
 
3) ¿Cuántas personas en este municipio están involucradas en este programa? 
 
4) ¿Cuánto dura un ciclo de este programa? 
 
5) ¿Cuál porcentaje de la gente actualmente en el programa ahorita ha participado en años o 
ciclos pasados? 
 
0-25%    25-50%  50-75%  75-100% 
 
6) ¿Cuáles son las metas del programa? 
 
7) ¿Cuánto dinero gasta su organización en este programa en el municipio Landa de Matamoros 
anualmente? 
 
8) ¿Cuál es el promedio cantidad de dinero que recibe una persona para participar en este 
programa por año?  
 
9) ¿Cuáles son los beneficios para un individual participando en este programa? 
 
10) ¿Cuáles son los beneficios esperados para el municipio participando en este programa? 
 
___ Medio ambiental  ___ Económico  ___ Cultural 
___Social   ___ Académico  ___ Salud 
___Desarrollo juvenil  ___ Agricultura  ___ Otro 
 
11) ¿Cómo monitorea los participantes del programa? 
 
12) ¿Cómo mide el éxito del programa? 
 
13) ¿Considerando las metas de este programa, que tan exitoso cree Ud. es el programa? 
   1                   2                            3         4        5 
 Muy           Exitoso               Ni exitoso              No exitoso         Muy no exitoso 
     exitoso      ni no exitoso 
 
14) ¿Por qué cree Ud. que este programa tiene éxito o no? 
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Entrevista Lideres Locales 
 
1) ¿Cuál es su título y posición? 
 
2) ¿Por cuánto tiempo ha tenido esta posición?  
 
3) ¿Cuáles programas del medio ambiente están ofrecidos ahora o han estado ofrecido en el 
pasado en la reserva biosfera/municipio/comunidad? 
 
 
4) ¿Qué tan receptiva ha sido la gente con estos programas del medio ambiente entre la reserva 
biosfera/municipio/comunidad? 
 
 
5) ¿Más o menos cuantas personas en la reserva biosfera/municipio/comunidad benefician 
directamente de estos programas del medio ambiente cada año? ¿Indirectamente?   
 
 
6) ¿Cuáles son los beneficios esperados para la reserva biosfera/municipio/comunidad quienes 
participan en estos programas?  
___Medio ambiental   ___Económico  ___Cultural  
___Social   ___ Académico  ___ Salud 
___Desarrollo juvenil  ___Agricultural  ___ Otro 
 
7) ¿Cuáles son las fortalezas que Ud ha identificado de los programas del medio ambiente aquí 
en la reserva biosfera/municipio/comunidad? 
 
 
 
 
8) ¿Cuáles son las retas y oportunidades para mejorar los programas del medio ambiente que Ud 
ha encontrado en la reserva biosfera/municipio/comunidad? 
 
 
 
 
9) ¿Cuáles impactos positivos o negativos han visto de estos programas del medio ambiente? 
 
 
 
10) ¿Tiene sugerencias para mejorar los programas? 
 
 
 
11) ¿Qué le gustaría ver pasar con estos programas en el futuro?  
 
 
